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IMPROVEMENT OF SOIL CLIMATE IN ALTAY XRAY
U \ A. M. Shul‘gin
Soil climatology hag bsan formilated in receat yoars as & new divieion of N
Soviet l\:l]..j‘gctenco. it emirged a8 such because nationsl socialist agricalture °
dedeijied L% wnd as & resuli of the deveiopment of agricultural aciocnce itself.

The creaticn of 1deal grovwigg conditicns for planted crops end the attempt to
incresse their preductiveneas and rosistance require a thorough kmowledge of
801l a.mljgoil climate.

So1l climste is dyngmic; ite elemsnts are temperature, moisture, and
soretion. 11 climate depends not omly on atmoapheric clinnte dut cn the soil
1tpalf, n t end sgow cover, topography, and on the off-c% of agriculture
on thegsoil. The etronger the inflwence of local comditione and the greater the
offect of man on the soil, the less 1a scil climate related to atmospheric cli-
mte. This fadt poses great possibilities for controlling @oil climate and mro-
duction targets. :

In an article titled "Pochv a k1limatolo " (8011 Climatology) pub-
13shed in Pochvovedeniye, Ko %, I9k&, P. I. Koloskov has stated the essence,
ocope, and objectivea of @01l climetology most fully and clearly: "The cli-
mate of soil 1s the aggregate of intrascil physical phencmone of the anaual
and daily cycle, vhich affect the life and productiveness of “he goil and are
relisbed to extarnal climate, the sudsoli, end the »ffect of zan on the soil and
ita cover."” :

. The development of the theory of soil climatology is intimately cémnected
with practical problema of agriculture. The improvemsnt of aoil climmte by agri-
cultwral engineering methods is-one of the tmportaut objectives of gofl climatol-
ogy. The methods of achieving this goal are based on the 1ises of Nokuchayev,

Kostychev, and Vil'yama.
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inlp article will deacribe briefly &n e+ oriment in improving the climate
of thne topsoil during the winter in Alts; Kray. The experiment waas carried on
over & pericd of 5 years, 1941-46. at the Barnaul Agrometeorological Statlon
by the Chair of Soil Science =.: Climatology of the Altey Agricultural Ineti-
tute,

At the onset of winter, climatic factors there include heavy frosts, little
enow cover, and strong contiuuing vwinde. Th- most important factor affecting
g0il climste at thie time of the yeer is the snow cover. During the first half
cf winter, 1ts depth does not exceed 10-15 centimetere (by winter's end, 1%t hag
reached & depth of 30-40 centimetera), with the result that the earth freezes -
to a depth of 2 metera. The lighi enow cover aleo lles very unevenly end, under
the influsnce of ths wicd, frequently drifts.

Under these conditlions, the temperatures of goils, even over a small area,
vary sharply in the course of the winter. The obmervations made in the courge
of 5 years showed that minimum soil temperatures at a depth of 3 zwatimsters
(using the spparatus of Nigzen'kov) ranged from 5 degraee below 2uro to 10 degrees
below zero whsn the enow cover vacied between 30 and 50 centimsters; that they
ranged from 10 to 20 degrees below zaro when snow cover varied betwsen 10 &nd 30
centimsters; and vhat they ranged from 20 to 32 degrees below zero when there was
‘mo snow cover. These figures show that, even where there is a heevy esnow cover,
the topsoil climate is much more severe thesn in the Buropean part of the USER.

Thls veriation in scil clicate, ceused by the light and uneve:n pnow cover
during the firat half of the winter, explains the heavy damage suffered by win-
ter crops and perennial grassee and also why the winter damage in Siberia occurs
in a mottled, msealc pattérn rather than i a diffuesed patiern, as it dvee in
the European part of “hs USSR. The cloge cunnection “etween snow cover and win-
ter crop damage is 1llustrated by the results o7 one experiment carrisd out ia
Durnaul in 1943. Flants coversd with 30-50 ceantimeters of snow emsrged from the
winter ia good condition, thoze under 20 ceutimsfers of snow suffersd 4 perceny
darage, those under 15 suffarea il perrent damage, thore uunder & sufferel 40 per-
cont damage, and those under no suov cover at 941 suffered almost 100 percent
damage . ‘

The substantial damage often inflicted orlgricultvre by unfavorable soil
climatic conditions during the winter made it essential to develop methods of
early determination uf the degree of damage suffered by plants. Using the asoil
tenperaturss obeerved st a depth of 3 centimetera under varyjng conditions of
snow cover, a table was worked out showing the relationskip between these tempera-
tures and minimm air temperatures. Then, knowing th. actual depth of enow and
the severity of present or anticipated frost in the £ir, 1t vas possible to ea-
teblish the minimum temperatures in the goil by using the table. Comparing these
readings witk the critical temperatures at which plants suffeir damage, determined
naturally or by freering them artificially, it wap poasibis to prepare a report .
on the condition of winter crops. This reporting haas bsen doae for geveral years.
Thue, a sclentific estimate of the condition of w.ater crops can be made on the
basle of determining the temperature of tha topsoil.

The improvement of soil climate 18, however, »ven more important than an
estimetion of the condition of winter rrops. In Altay Kray and in many steppe
and for:st-steppe regions of West Siberie, snow detention 1s the most important
meena of improving soil climate. Where 30-50 centimeters of snow accumulate 1n
the Tirst half of winter, a peculiar soil climete 1s created which differs sharply
from external or atmospheriz climate, &s well as from the soil climete where mnat-
urai enow cover is e:ight or ccmpletely lacking. For example, when on 3 February
1942 the atmospheric temperature was 43.1 degreea below zero and the soil *empera-
ture ot a depth of 3 centimeters in a spot without sncw cover was 32.0 degrees be-
lov zero, the temparature of soil urder 16 centimeters of snow way 20.8 degrees
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beloy zero and under 58 ceatimsters of ..nw only 8.0 degrees below zero. The
temparatures of eoils under accumulations of gnov are quite uniform and defi.
nitely do not change accord’ny to extreme atmospheric temparature drops.

In spring, the snow melting procesa, which lasts o to 1C days, end soms-
times evan 12 days, mitigntes the sharp variations in soil temperaturss which
occur in exposed solls, especially when spriiy comes sarly. The depth io
which poil freezes 1s also reducei, a clrcumstance which hastens the thawing-
out process in the spring and thereby reduces the jquantity of asnow water run-
cff. Thua, the soil receives a supplaments y gquantiiy of moleturs.

For example, toward tho ond of 1943, a cortain soil asee wes measured for
moisture content. It was found that the molsture countent in a layer one mpter
deep amounted to 115 millimeters. In the spring, pleces where no snow bad
accumulatsd shoved a moisture contont of 130 millimsters, whereas plaeced which
had been covered with accumilated snow contained 180 alllimeters of moleture.
Since rainfall in ecuthwestern Siberie is irregular and the apring end early
summer quite 4ry, the crsation of & meisture reserve in the eoll during ithe
spring 18 very important for ralsing consistently good crops.

- Aualyeis of weather data for Bernaul over a period of 100 gears indicates
that two thirds of all the enov falls durlaog the firet half of viater In the
overvhelming majority of yeers, Including winters wken little snow falls. How-
ever, the suow cover does not become very deep dwring this perlod vecauss strong
winds drive it from the fields. The depth of the anow cover on the fields does
not correspond with the measured fall. Calculations show that vere 1t evenly
distriduted and blowing eliminated, 1t would be possible to attain enow cover-
33-50 ceatimeters deep during the first half of wianter ana 50-80 centimetere
deep during the second hali. By adding snow from other fields, even desper

8now covar could be obtained.

The Barnaul and special experimente, as well aa practical work by leading
economists, have ghown that saow cover of mfficient depth to improve goil cli-
mate can be created by applying egricultursl engineering techniques for the re-
tention end even distribution of snow. Finally, the light soil and ths amall

amount of rainfall in the fell and epring are factors compelling effective use
of snow accumulations to increase water reserves in the soil.

The firet conclusion that mey be drawn 1s that by using the free forces
of nature (enov and wind) it 1s possible to replace a distinctly continental,
very cold, dry, end heterogeneous soill climate in & regiom of small flelds by
a conatant, homogeneous, moderately cold, end molster soil climate favorable
for growing better and larger crops.

The seccud conclusion is that enow detention, Qrgamzed and carried out
according to plan over areas covering millions of koctareo, vhile improving
801l climete 1n many perte of Siberia and other regioms of the USSR, undoubtedly
Will exert & poesitive influence ani can result in decided changes in soil utili-
zation procesaes, soil structure, and soil fertility. Attendant problems nust
be fully explored aad studied by sclestific work iu the field of szoil climatol-
ogy, a very important, though new, divisirn of Soviet soil sclence.
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